To/MS: LANL ALARA Committee, c/o B. Bales
Thru: B. Somers, ESH-1, K487

o Los Alamos FrommMs: J. Bliss, ESH-1, H815

NATIONAL LABORATORY Phone/FAX: 7-5890/5-5387
Symbol: ESH-1-02/TA-53: 006

| memora n d um ' Date: February 19, 2002

TA-53 Accelerator HP Cffica
ESH-1 Health Physics Oparations
Los Alamos, New Mexico 87545

SUBJECT: ESH-1/TA-53 CY2002 ALARA Goal

1. CY2002 ALARA Goal. The following dose equivalents are submitted as goals for the ESH-1
team at TA-53 for CY2002:

Callective Do.se: 2500 person-mrem, as measured by LANL TLD.

a.
b. Collective Shallow Dose: No goal established.
c. Collective Committed Dose Equivalent: No goal established.
d. . Average Worker Non-Zero Dose (external): 105mrem.
. Maximum Worker Dose {external): 550 mrem.
f. Number of positive Internal Uptakes: No goal established.
g. Major Project or Job-Specific Collective Dose: No goal established.
h. Prorated Collective Dose Goals {person-mrem};
January 100 February 100
March 100 April 200
May 200 June 150
July 250 August 300
September 300 October 300
November 300 December 200

2. Reasons or Basis for Goal.

a. Most activities at TA-53 are projected to remain stable between CY2001 and CY2002.
Installation of a new 1L target is planned for late in the maintenance period. The dose budget for
this task is unknown and may reguire a change to the ESH-1/TA-53 goal.

b. As discussed in the LANSCE Dose Optimization report, corrective maintenance is a large
contributor to the collective dose of LANSCE-12 and ESH-1/TA-53. The number of corrective
maintenance actions and the exact location of the work cannot be predicted. 1t is unlikely that
the 91% avallability of the LANSCE LINAC experienced in CY2001 will be repeated in CY2002.

J. Discussion

Daily posting of electronic personnel dosimeter (EPD) measurements insures that dose budgets
(individual and collective) for approved aclivities are not exceeded. EPD dose tracking has is now
available in the Radiation Protection Automation System (RPAS) and this real time tracking has increased
awareness of worker dose and the doses received to perform specific tasks.

Cy: B. Somers, ESH-1, MS K487
J. Graham, L-FM, MS H814
J. Salazar, ESH-1, MS H815
ESH-1 file
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ToMs: LANL ALARA Committee, c/o B. Bates
Thru: W, Somers, ESH-1, K487

® Los Alamos Thru: J. Graham, LANSCE;A;ZBM D5ty F

FromyMS: J. Bliss, ESH-1, H81
] Y ]
MATIONAL LABORAT OR  PhonaFAX: 7-5890/5-5387

memorandum - symbol: ESH-1-02/TA-53: 007

TA-53 Accelerator HP Office Date: Fehruary 19, 2002
ESH-1 Health Physics Operations
Los Alamos, New Mexico 87545

SUBJECT: ESH-1/TA-53 and LANCE Dose Optimization Report.

1. Greatest source of dose.

a. Analysis of electronic personal dosimeter (EPD) records of 32 out of 148 radiation work permits
(RWPs) that contributed significantly to worker dose at TA-53 (all hazard category 2 and 3 RWPs
pius 6 others) identifies the Proton Storage Ring (PSR) as the primary source of dose at TA-53.
See attachment. :

b. Work in the PSR was responsible for 67% (6285 mrem of 9147 mrem) of all recorded dose, 94%
(5591 mrem of 5343 mrem) of LANSCE-2 dose and 32% (695 mrem of 2208 mrem) of ESH-
1TA-53 dose.

. Corrective maintenance (CM) in the PSR was responsible for 70% (4153 mrem of 5943 mrem) of
all LANSCE-2 dose and 74% of LANSCE-2 PSR dose.

2. Other sources of dose at TA-53,
=iher sources of dose at TA-53,

8. Work on the 1L target (including the 1L target cell and 1L service area) contributed 20% (1844
mrem) of the TA-53 dose. 1L targst work was responsible for 100% of the LANSCE-7 dose on
these RWPs and 56% of all LANSCE-7 official dosa is accounted for on eight 1L target RWPs.
RCT support foriL target work contributed 19% of the ESH-1/TA-53 dose.

b.  Two series of experiments in the Blue Room contribute significantly to LANSCE-3 dose (35% or
- 469 mrem of 1331 mrem) and to ESH-1/TA-53 dose (10% or 226 mrem of 2208 mrem).

¢. Conducting accslerator shut-down sﬁrveys is another significant source of dose to ESH-1/TA-53
RACTs.

3. Methods implemented to reduce the doses received from identified sources. -

a. Work is routinely delayed, when possible, to allow for the decay of shon-liveq activation proqucts.
This strategy is very effective in the PSR, but cannot ba employed when a failure occ%rs during
scheduled beam time. Delays ot 1 to 2 days are possible during schedu}ed run-cycle “source
recycle” periods, and up to two months of decay can be built into the maintenance schedule
during the four month LINAG maintenance period.

b. Remote handling techniques are used when possible. LANSCE-7 has a very proficient remote
handling crew with years of experience. This capability can resuit in small addltlonalv dose to
LANSCE-7, however, as other LANL organizations utitize this capability to perform high dose
jobs. .
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a.

c.

Careful planning is done for all work conducted in a high radiation area at TA-53. RCT coverage
is an essential element, as well as pre-job rehearsals, the use of alarming EPDs, and detailed
briefings. Pre-job planning and rehearsals often include “dry-runs” using mock-ups, and use has .
been made of digital photographs of the work area to brief workers.

Temporary shielding is often employed when it can be placed without interfering with the work.
Care must be taken to ensure that LINAC components are not damaged by ths careless
placement of heavy shielding materials.

Removing the source of radiation, by means of draining activated water systems or flushing the
radioactive liquid waste lines has been effective in reducing dose rates and collective doses _
received by workers. Removal of major sources of radiation in the early steps of a procedure has
also contributed to reduction of doses during certain PSR CM operations.

- Upgrades and improvements to improve LINAC reliability and/or maintainability also have the

potential lo greatly reduce doses recsived performing CM. In particular, re-plumbing the
quadrapele magnets in the PSR reduced the time necessary to repair a water hose leak from 8
hours to 30 minutes with a corresponding reduction in dose received. .

Potential [unimplemented) dose reduction possibilities.

a.

_Further improvements in LINAC reliability and maintainability have the greatest potential to

reduce the collective dose 10 TA-53 workers,

Reducing the time and number of technicians required to perform accelerator shut-down surveys
could reduce doses received by ESH-1/TA-53 by up to 200 person-mrem per year.

It would be possible to use more moveable shielding in certain locations within the PSR if a crane
was available.

Discussion.

Additional engineering support and funding within LANSCE-2 would make it possible to design,
construct ready spares of LINAC components likely to fail. Swift replacement or, rather than
repairing, highly activated components would reduce maintenance time, improve availability and
reduce worker doses. LANSCE-2 has requested additional resources. The unpredictable nature
of component failures makeas a cost benefit analysis difficult, but it is likely that 2 to 3 person-rem
could bs saved annually at a cost of $1,000,000 to $1,5000,000 dollars.

Reducing the time and number of technicians required to perform accelerator shut-down survays
could be accomplished by using data-logging survey instruments and standard (bar-coded)
survey points. The LANL ESH-1/ESH-4 Instrument Working Team is evaluating several possible
instruments that would meet this operational need. New instruments would cost $15,000 to
$20,000 and would last five ten years for a cost of $7,500 to $20,000 per person-rem saved.

The addition of a crane has been proposed as a capital improvement to the PSR for each of the
last few years. Total cost is estimated to be about $3,000,000. Total dose savings are unknown.

1 Attachment, CY2002 EPD summary for selected AWPs

Cy:

W. Somers, ESH-1, K487 wiatt

J. Graham, L-FM, H814 w/att

J. Salazar, ESH-1, H815 w/att

R. Macek, LANSCE-DO, H818 w/att
ESH-1 file w/att




